Background Previous studies have found that the duration since a union dissolution and the number of union dissolutions are associated with psychological well-being. However, these two aspects of partnership history have rarely been considered jointly in models of mental health. This study aims to investigate how the time since the most recent union dissolution and the number of union dissolutions are related to two indicators of psychological well-being-life satisfaction and the General Health Questionnaire-among middle-aged solo-living British men and women.
INTRODUCTION
The number of people in mid-life who have experienced a partnership dissolution is increasing as a result of the historical rises in separation and divorce rates and the ageing of the large postwar birth cohorts of the late 1940s and early 1960s. Previous research has found that individuals who are separated, divorced and widowed tend to have lower levels of psychological well-being than those who are married or cohabiting. [1] [2] [3] [4] [5] [6] Many of the divorced who do not re-partner are likely to live alone in mid-life, particularly after their dependent children leave home. 7 Recent research has highlighted that living alone is increasingly common in this life-course phase 8 and is itself related to poor physical health. 9 10 Those with poor mental health are more likely to also be in poor physical health and have higher mortality rates. 11 12 From a policy perspective, the rise in living alone in mid-life is of concern since those who are living alone in later life are less likely to receive support from informal sources 13 and display a higher use of formal services 14 than those who are not living alone. Although previous studies have found that a union dissolution has both short-term and longterm implications for psychological well-being, most have focused on changes in psychological well-being in the period around a partnership break-up. Most of these studies have used prospective data with repeated measures on psychological well-being and have shown that the deterioration in psychological well-being surrounding the time of a union dissolution is of relatively short duration. 1 4-6 15 However, there is also empirical evidence indicating that those who have experienced multiple partnership transitions have lower psychological well-being. 6 16 Nevertheless, previous studies on psychological well-being have rarely jointly considered the duration since the most recent union dissolution and the number of union transitions. One study has shown that loneliness among older Dutch unpartnered adults is related to both the duration since the most recent union dissolution and the number of union dissolutions. 6 This raises the question whether their findings are applicable to younger age groups and different contexts, and whether they are robust for different psychological well-being indicators.
Psychological well-being is a multidimensional concept consisting of both negative aspects (eg, loneliness or depression) and positive aspects (eg, happiness or self-esteem). 2 The relationship between psychological well-being and marital status depends on the particular aspect of psychological well-being that is investigated. 2 For instance, although the separated and divorced report more psychological distress than those who are married, they also report a higher degree of autonomy and personal growth. 2 Another study has found differences in life satisfaction between 'divorced and single' and 'married and never divorced' older Australian men, though not with respect to the Short Form Health Survey. 17 Other studies that have investigated the relationship between partnership characteristics and more than one indicator of psychological well-being have found similar associations with alternative indicators of psychological well-being. A study on middle-aged Dutch men has found lower levels of both life satisfaction and mental health among the formerly partnered compared with those who are married. 18 Other work has found that the decline and recovery in General Health Questionnaire (GHQ) and life satisfaction scores in the time around a marital dissolution were analogous. 1 This paper uses data from the United Kingdom Household Longitudinal Study (UKHLS) to investigate how the time since the most recent union dissolution and the number of union dissolutions are related to two indicators of current psychological well-being-life satisfaction and GHQ-12-among 50-64-year-old solo-living British men and women. The study contributes to the literature on well-being by (i) taking into account both the number of union dissolutions and the duration since the most recent union dissolution, (ii) considering more than one indicator of psychological well-being and (iii) focusing on people who are living alone in mid-life-a neglected phase of the life course.
Two research questions are addressed: 1. How are the number of union dissolutions and the time since the most recent union dissolution related to psychological well-being among those living alone in late mid-life (50-64 years of age)? 2. Does this relationship depend on the particular indicator of psychological well-being? There is an ongoing debate in the literature on whether differences in psychological well-being according to marital status result from the selection into singlehood by socioeconomic status, the selection of those in poor mental health into union dissolution, the protective effects of a partnership or of the effect of a union dissolution on mental health. The chances of entering a co-resident union differ by socioeconomic status (social selection); those in poor mental health display a higher probability of union dissolution (selection into union dissolution), and having a partner could have positive health effects ( protective effect). Also, the experience of losing a partner can heighten psychological distress (causation effect). This study relates retrospectively collected data on past unions to psychological well-being measured at the time of the survey. It is not possible to examine whether the association between partnership histories and psychological well-being is due to a selection of those in poor mental health into union dissolution since no data were collected on respondents' mental health in past unions. However, it is possible to assess the extent to which the association between partnership characteristics and psychological well-being is explained by social selection. A third research question addressed here is therefore 1. How is the relationship between partnership history and psychological well-being mediated by socioeconomic status?
METHODS

Study population
The UKHLS collects data on a sample of households representative of the UK population. Interviews for the first round of data collection, used here, were carried out in 2009 and 2010. In total, 30 169 households provided a productive interview and 50 994 adults completed the individual questionnaire. 19 The first-wave household response rate among eligible households is 58% in the general population (GP) sample and 52% in the ethnic minority boost (EMB) sample. The first-wave individual full-interview response rate among participating households is 82% in the GP sample and 72% in the EMB sample. For an analysis of non-response in the first wave, see ref. 20 All adults (aged 16 years and over) were presented with an individual questionnaire and a self-completion questionnaire. The selfcompletion questionnaire is present for 85% of those with a non-proxy individual interview. A comparison of the demographic and socioeconomic characteristics of those who did and did not complete the self-completion questionnaire indicates that there are no differences in the characteristics of these two groups (analysis available upon request). The data are weighted with the individual-level full and self-completion interview weight (see ref. 19 ).
Men and women aged 50-64 years who were living alone at the time of the survey and provided non-missing information are selected. The total unweighted sample size is 1457 (630 men, 827 women): 256 of whom have never been in a co-resident union (158 men, 98 women) and 1201 (472 men, 729 women) who have ever been in a co-resident union.
Outcome measures
Two indicators of psychological well-being, life satisfaction and GHQ caseness, are used. Adults were asked to indicate their satisfaction with life on a seven-point scale ranging from completely dissatisfied to completely satisfied. The second indicator is based on the GHQ, which contains 12 questions, each with a four-point scale, on several aspects related to psychological distress such as concentration, sleep, perception of usefulness, decision making, strain, enjoyment of day-to-day activities, ability to face problems, unhappiness, confidence and self-worth. By recoding the values 1 and 2 ('same as or better than usual') to 0, and values 3 and 4 to 1 ('less or much less than usual') and summing these values, a score is calculated ranging from 0 (the least distressed) to 12 (the most distressed). Scores of 3 or higher are considered to indicate poor psychological well-being in the UK context, 21 and a threshold of 4 has been adopted in previous research on the UK. 4 The score is therefore dichotomised, namely, values of 0-3 into '0'=no case and 4-12 into '1'=case.
One of the aims of this study is to investigate whether the association between the partnership variables and psychological well-being depends on the indicator of psychological well-being used, and this assessment is facilitated by dichotomising life satisfaction. However, in contrast to the GHQ, there is no clear guidance in the literature on the appropriate cut-off point for life satisfaction. Sensitivity analyses were undertaken in preliminary analyses (available upon request) first with three different cut-off points ('somewhat dissatisfied', 'mostly dissatisfied' and 'completely dissatisfied') and then running the model using ordinal logistic regression. Results for the partnership variables in all models are almost identical. Here, life satisfaction is dichotomised into '0'=not dissatisfied ('neither satisfied or dissatisfied', 'somewhat satisfied', 'mostly satisfied', 'completely satisfied') and '1'=dissatisfied ('somewhat dissatisfied', 'mostly dissatisfied', 'completely dissatisfied').
Union history
Retrospective data on partnership trajectories are used to construct the following variables of union history: ever in a co-resident union (no, yes); the number of union dissolutions (one, more than one); the duration since the most recent union dissolution (less than 1 year, 1-2 years, 2-4 years, 4-9 years, 10 + years). A union can be a marriage, civil partnership or a freestanding cohabitation of at least 3 months. It is possible that psychological well-being differs between those who have been in a cohabiting or a marital union. However, only 13% of men and 5% of women who are living alone and are aged 55-64 years have ever cohabited but have never married, 22 and for this reason cohabiting and marital unions are combined. The date of the most recent dissolution of a cohabiting union refers to the year and month the cohabitation ceased, and of a marital or civil partnership union to the year and month of the separation, divorce (if there is no date of separation), or the death of a partner.
Control variables
Several control variables are included in the model following previous research on well-being. Psychological well-being changes by age. 1 5 6 15 18 Parenthood status has been both negatively and positively associated with psychological wellbeing. 2 23 24 Educational level has also been found to be associated with psychological well-being. 1 18 Housing tenure, income and current economic activity are important indicators of socioeconomic status in the UK. Preliminary analyses showed poorer psychological well-being for those who are not employed. This is probably because a substantial number in this group are in poor physical health (which is related to mental health). Current economic activity is therefore not included in the analysis. However, an indicator for physical health has been included. The control variables are categorised as follows: age (50-54 years, 55-59 years, 60-64 years); non-resident children (no, yes); educational level (higher education, some qualifications, no qualifications); housing tenure (owner-occupier, rented, social housing); total monthly personal income (quintiles); (self-reported physical) health limits daily activities (no, yes).
Previous research has identified that the impact of a partner's death on psychological well-being is stronger than that of losing a partner through union dissolution. 1 4 Unfortunately, UKHLS did not include a question on the reason for the cessation of cohabiting unions, even though a non-negligible proportion of those living alone in mid-life have ever been in a cohabiting union but have never been married. 22 A control for the type of union dissolution is therefore not included in the analysis. Preliminary analysis showed that marital status-distinguishing between the never married, separated/divorced and widowedis not significant, and that including marital status in the model does not alter the association between partnership characteristics and psychological well-being.
Analysis
Dissatisfaction with life and GHQ-12 caseness are modelled using logistic regression analysis. Model 1 investigates differences in psychological well-being between solo-living men and women who have never and ever been in a co-resident union. The remainder of the analysis focuses on the latter group and adopts a stepwise modelling approach. In the first two steps, the associations between psychological well-being and the number of union dissolutions (model 2) and the duration since the most recent union dissolution (model 3) are considered separately. In model 4, the two partnership variables are included in the model. Models 5 and 6 add the control variables. Previous research has found that the impact of a union dissolution on health could be stronger for women than for men, 15 25 and that men and women follow different union and parenthood pathways into living alone. 22 All models are therefore estimated separately for men and women. Tests for interactions between gender and the partnership variables have been conducted on a pooled dataset including both men and women. The results of this analysis are discussed in the text if a significant difference was found. Insignificant control variables are retained in the models because they are of substantive interest. Table 1 
RESULTS
Descriptive results
shows the proportion of men and women aged 50-64 years who report being dissatisfied with life and who are a GHQ-12 case by living arrangement (living alone or not). Almost a quarter of solo-living men and women are dissatisfied with life compared with less than 15% for those who are not living alone. Almost a quarter of solo-living men are a GHQ-12 case compared with less than 15% for men who are not living alone. Thirty per cent of women living alone are a GHQ-12 case compared with nineteen per cent of women not living alone.
Multivariate results
The results for the logistic regression analysis of dissatisfaction with life and GHQ-12 caseness among those mid-lifers living alone are shown in tables 2 (men) and 3 (women). The analytical sample for model 1 includes all aged 50-64 years who are living alone, while models 2-6 include only those who are living alone and have ever been in a co-resident union. Model 1 shows that the odds of dissatisfaction with life and GHQ-12 caseness decrease with age. Model 2 shows that the number of union dissolutions is positively associated to dissatisfaction with life among women (p<0.01), and to GHQ-12 caseness among men (p<0.01) and women (p<0.05). Model 3 shows that-compared with those whose union dissolved less than 1 year agoodds of GHQ-12 caseness are lower for men 4-9 years ( p<0.05) after the union dissolution, and for women 2-4 ( p<0.05), 4-9 (p<0.01) and 10+ years ( p<0.01) after the union dissolution. Practically none of the coefficients in models 3-6 for the duration since the most recent union dissolution are significantly Not living alone  3084  86  510  14  3075  86  519  14  3594  100  Living alone  440  76  140  24  443  76  138  24  580  100  Total  3524  84  650  16  3518  84  656  16  4174  100  Women  Not living alone  3147  86  496  14  2936  81  708  19  3644  100  Living alone  513  77  154  23  469  70  197  30  667  100  Total  3660  85  650  15  3405  79  905  21  4310  100 Weighted counts and proportions, numbers may not add up due to rounding. GHQ-12, General Health Questionnaire 12. associated with life satisfaction. When the number of union dissolutions and the duration since the most recent union dissolution are both entered in model 4, the ORs and p values are not fundamentally altered compared with when these partnership variables are considered separately in models 2 and 3.
Tests for an interaction between gender and the partnership variables on the pooled dataset for men and women (results available upon request) show that women have significantly higher odds of GHQ-12 caseness in the first year after the union dissolution compared with men in the first year after the union dissolution ( p<0.05). This association is weaker and insignificant ( p>0.05) in the models that contain the control variables (models 5 and 6).
Adding controls for parenthood and socioeconomic status in model 5 strengthens the associations of the number of union dissolutions and the duration since the most recent union dissolution with GHQ-12 caseness for men. Further analysis (not shown) shows that this is mainly related to the inclusion of housing tenure and income in the model. Parenthood status is not associated with psychological well-being, having no qualifications lowers psychological well-being among women (p<0.05), renting is positively associated with dissatisfaction with life among women ( p<0.01), social housing is positively associated with GHQ-12 caseness among women and men (p<0.01) and income is strongly and negatively associated with GHQ-12 caseness.
Including physical health in model 6 strengthens the association of the duration since the most recent union dissolution with dissatisfaction with life, and the association of the number of union dissolutions and the duration since the most recent union dissolution with GHQ-12 caseness for men. When compared with model 5, there is no significant association between social housing and dissatisfaction with life among men and between social housing and GHQ-12 caseness among women. There is a strong and significant ( p<0.01) association between physical health and psychological well-being.
DISCUSSION
This study has investigated how psychological well-being among those living alone in mid-life is associated with the number of union dissolutions and the duration since the most recent union dissolution. In line with previous research, it has found that each of these two partnership characteristics has a strong and significant effect on GHQ-12 caseness. 1 4-6 15 16 This is also true when both the number of union dissolutions and the duration since the most recent union dissolution are taken into consideration. This confirms the results of a previous study where a similar model was estimated but that focused on a different study population and used a different psychological well-being indicator. 6 The results suggest that the experience of a union dissolution has a detrimental short-term impact on psychological well-being and that there is a cumulative effect of experiencing multiple union dissolutions on psychological well-being in the longer term. This would advocate to investigate the effect of union dissolution on psychological well-being in the long run, as has also been argued in the literature on physical health. 25 Another key finding is that, in the first year after a union dissolution, women's mental health is poorer than men's. This has also been reported in previous research looking at the associations between union dissolution and physical health. 25 One possible explanation is that the economic impact of losing a partner is stronger for women than for men. This hypothesis finds support in the fact that this gender difference disappears when controlling for socioeconomic characteristics. A second finding is that partnership history is more strongly related with GHQ-12 caseness than with life satisfaction. It was found that the number of union dissolutions is associated with poorer life satisfaction in the models for women but not for men. As mentioned in the 'Methods' section, it was checked to see whether this difference in the results between the two outcomes relates to the way in which life satisfaction has been dichotomised, but it was found that the results are robust for different categorisations of life satisfaction. Only in models 4-6 for women is the number of union dissolutions not significant when using 'mostly dissatisfied' as a cut-off point (0.05<p<0.10), although it is significant again when using 'completely dissatisfied' as a cut-off point (0.01<p<0.05). It should be noted that the results of previous studies that have looked at more than one indicator of psychological well-being are ambiguous. One possible explanation is that the two indicators of psychological well-being used here measure different aspects of well-being. Those who are in psychological distress according to the GHQ-12 may nevertheless feel a higher degree of autonomy and personal growth because they are living alone, and these could be important aspects of life satisfaction. This would be in line with previous research on psychological wellbeing, which has found that (negative) affect and life satisfaction are two separate constructs. 26 Also, since the GHQ refers to the usual state of an emotion, it could be more sensitive to recent life events, such as a union dissolution, than life satisfaction. This could explain the absence of an association between the duration since the most recent union dissolution and life satisfaction in most models. However, it is equally possible that levels of psychological distress as measured by the GHQ return to levels observed before the life event, while life satisfaction does not. It has been shown that different components of wellbeing change in different ways over the life course and that change in one domain does not always correspond with change in another. 27 A third finding is that the association between partnership characteristics and GHQ-12 caseness holds when controlling for parenthood status, socioeconomic characteristics and physical health. Thus, despite the potential presence of a social selection effect and despite the kin and financial resources that could cushion the causative effects of a union dissolution, these are not sufficient to explain differences in GHQ-12 caseness among those who experienced one or more than one union dissolution and among those who recently experienced a partnership break-up compared with those who experienced a union dissolution a longer time ago. However, it should be noted that there is likely to be unmeasured heterogeneity in the propensity to separate, which may relate to psychological well-being. This could not be tested since there is no information on mental health prior to union dissolution in the dataset.
This study has a number of limitations. It has related wellbeing at the time of the survey to retrospective data on partnership histories to look over across the individual's partnership formation and dissolution history. The level of well-being before the union transition is not known. Prospective data are more suitable to examine the impact of union transitions on psychological well-being by comparing well-being before, during and after the transition. Another limitation is that this study did not examine the role of social networks. Psychological distress has been found to be positively associated with low levels of social support, 15 but there are no data on social support or networks in the first wave of UKHLS. Also, people who are living alone may benefit from the protective effects of being in a partnership with someone who is not living with them, but there is no What is already known on this subject ▸ Union dissolution is in several ways associated with psychological well-being: well-being deteriorates for a relatively short period around the dissolution and is adversely affected by the experience of multiple union dissolutions. Poor psychological well-being is related to poor physical health and higher mortality rates. However, it is not clear whether both the duration since the most recent union dissolution and the number of union dissolutions would be associated with psychological well-being when considered jointly in statistical models.
What this study adds
▸ General Health Questionnaire 12 caseness is positively associated with the number of union dissolutions and negatively with the duration since the most recent union dissolution among 50-64-year-old British men and women living alone. This association holds when including both partnership variables in the models and is not mediated by parenthood status, socioeconomic status or physical health. These findings suggest that psychological well-being is affected in both the short and long term by union dissolution.
